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. : TEE EFFECT OF W.IRAYICLET IRRABIATION
' ' O CERTATN AMIXO ACIDS
OBJECT. R ,

The anino soids phenylalonine, tyrosing,; dﬁwﬁrbxarphw}.alanina end
higbidine have been implicated in ths process of skin pigmontebion und
orytheme, pradustione Although wWltraviclet jrpadiation of thoso wnmine poids
id Ymowm %o icad to convorzion snd decomposition in aqueous soluiion, no
quantitotive data are aveilmdle, A study of the degroe of their tonvorsion

andt of docomposition wos therelore wmdertaken in order to £ind quentitatdve
. dota end %o use them as @ means by vhich the 8ffeots of addod aooelerniors
. and izhibitors oould be judged.

* RESULAS AND CONGLUSIOUS .

Quentitative studiee wore made of the destrustipn omd eonveraion of
smino scids in agueous solution wnder wltroyiolet irradiation, with and withs
out the influoneo of inhibitora. Thess emino aoids and alse trypiophune wora
irradiated up bo 180 minubes. Their relative atability is showm by tho ob-
servation that et 90 minutes of jrradistion 95 por cent of the higstidine,

34 per cent of the tryptophene, 2 per cent of the dopa, aund 18 per cont of
ke tyronine wema decemnomed. For the some tlme poried, 20 por con® of the

_phenylalanine wag oonverted into tyrosine and 1.5 por cont of The Tyrosime

into dopa. Of the suino acids sTudled, oystoine snd eystine oxerted tha

- Praatssy pootechive influonce on . a solution of hisbidine. Homocystine and
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- . The soedng eoidS, phetylolenine, tyroaino, dihydroxyphenylslenine ond
histidine have heap implicated in tho process of siin pigmentabdion and
erylhenn aredustion (1, 2). Adlthowzh uktravielet iryadiabien of theso
cning peida 18 Instm to icad to convorsion ond desompocition in aguwaous
solution, no guantitative data are avallable. A& study of the degroa of
their donveraion and of deosdmpasition ims thérefore undertaien in order ]
to find quontitative dato and to use thenm ad o moans by which the effoods s

o
(o

of added noceleraters and izhibitora gould be judged (¥). %
x , AL : . . THI O
T EEEEREIT . - bt
Tho gbove amino adids, sud if addition trypiaphene were iuvestigated 5};@"‘
hooouss they sre knowm to be influensed by ultraviolet lights Solutlons of R YI
thege amino angida wore buffersd with citric ceid+disodium phogphate o obout fems ol !
pH 4 @5 7, and with boric acid-KC1-NeOd to pH @, and then ilrradiated with hf pot]
the wnfiltersd iight of o Honovia quarts moreury lamp sb 30 cm Qigtancoe, tha egbaﬁ :
rediation baing inctdent. from above witheut eny abaorbor (oxcept air) betwon . %{ ;
thé lemp and the solution. Teat tubes, I inéh in diegator and contgining the . ‘.n?;-j
. selutiona in layors from 0«5 16 2.% o, were kopt at room temporaturo in runs B ]
ning waters Afber 10 minutes to & howrs irradiation, the respostive emino i e
nodd #olutiona wers analyzed for tyroaine (4. 6) or deps (8) or trytopnane (4) :
N oF histidiné {7, 5)s Congentrations wore messured with a registoring spadiio-
_photometars ’ o ‘

T stuiiff €he sileckt of inhibiters on theé SSoummssiaion =F Matidiss
wvarioue amine &0ids weie added to a histidine selution at pH . .
_bigher pH wag neesssary for solubdliby of soms of the amino mecidss the histi.

B T

dine solution was chosen as the test substanco bacsuse of 1ts rapld desom- - e
position with ultraviolet irradiation. Tha offect of asselarators was atudiocd N
by addition of ferrous sulfate and ascorbic ncid to phénylalaiine and tyrodine {0
‘golutions at pH 4 and 7 (5). However, the msihcds (% @A & wWoid Inappilsatis oy
becawse ferrous sulfabts and ascorblc ncid were found ts iaterfare with the ' S Vi
solor rosobicon used for the debormination Bf those amino acida. Feeey
. - . ° ) P e
N “W\_‘:,‘.a in":;:
PR III. RESULTS AND DISCUSSION e gé-,}sf“ég%
= ) ° iy i
L L - < 3,
PN A. Doatiruction of Amino Asids. Tablo 1 shotin the dogreo of destiude ':f;g?i_g‘_
Y. SR tion of the amino acids following irradistion: Tho degree of decocmpogition ’gq;
R inoreased with the durdtion of i¥radiation. In desconding order the degroo Raehd
£ i of stability wns lyrosine, dops, tryptophanse, sud histidine. Tor example, L2
g §) in 90 minutes under the same oconditions of irradiation, about I8 psr sent of G
b2 ] e PRSP S NP e cmeed ) blia Baeme TA vmen Aand AP dha dwemdand A R PP
};”T m TIFUBLAT ~F pos Vomv Ua waT TSpEy S= PeS 22T LI T=he g £ ;‘_‘;‘_".2_‘“_‘_‘_& 2 SRR ST .
[ Eald 95 per cent of the histidine wore déccmposed, . R
e ¢ . fey
oc s o ® ‘f
3‘ Undor the influanee of ultraviolet irradlation, hiotidino yields, ameng TE“ PR
o 4 other products, histamine ond imidazolncetaldshyde (9), whioh are similor in &
e thoir pharmacologloal action. 8Since it io gonorally agsv~>A that nkin oryw aaall
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the atebility of histomine uwnder ultraviele% irrediation. In a seriea of IR
moas.rensnta, net rosorded in the tables, it was found that this amine wps deow N J
oompoasd aven i -~ largor oxtend thpa histidino wnder tho fome expszimantal 970 |
conditions. After 19 minutes of jrradiation, 55.5 por cont wns descsposcd, R ; b
end afbor 20 mimutes, £0.5 per cente :,;é,,% .
R : o & L0 g
B. Conweraion of Phonylalanine and Tyresine. L. E. Arnow has roportéd =
that irrsdiated solutions of phomylalanino give a ponitiye color rgaction i .
for pwvavl and aigso for dopa 21,_0).., Ag ocon bo gseon from Tebls 2, after S0 mine = 4.
uted irradigtion 20 per cent of the phenylslanine was converited info pro- KAy .
Queks, presunably largely tyrogine and ¢ops, giving o poaliive tost with the o
volor reageats uaed (4, 5). The tests employed &6 nit dfatinguisch bottwon bo.
monohydeory and dihydrozyphenylalenins dsrivatives and do not pormit ony ocz= KRR
clusior with respsst to the position of the introduced hydroxyl growpa. Lo e
Hémowar, the produst formed prohably ie largely Yyrosing, since in agparito 3
epporimenta (not reported horo) using Arnow's prpoedure (8), the awownt of o
dopa presént was found ¥o Yo negligible. Binco, after 180 mimutoes of Irre- Ay
diation only 14 per cemt of the phenylalanine could bte aesountod for ag 3 &)
hydroxyleted phenylelanine derivatives, it seems probablo that the extontion -2k
from 90 to 180 minutes of irradistion under the glven experimental condiviouz b
destroyed mote of these substances than it produesss ’ o]
The data in Tavie 2 ohow ThAt the conversion of tyrosine Yo &opn was e
much less than the conversion of phenylalanine to tyrosing, only 2 per cent N
oosurring after 180 minutes of irradiation. Since, with the same smoimt of 1.0 d
irradiation, 29.5 per cent of the tyrosine vms destroyed (Table 1), it ia |
obvious that not ell tyrosize acted upon by the radlant omorgy wam comvorted = [
to hydrexylated phenylalanine derivatives. Cther reactiond; no doubt, teke [ o
place, svoh o8 thé oxidetion of the side ohain, deemination, decarboxylation %
end: others, lending to reactiorn producte different from hydroxylated phenyle- 1o
&vanine Garlvalives. TFurthermors, sims o0 e &Opa Lommpd umdsy ihaess sone ==
ditiona wms converted to melgnineliko dorivalives. Similar reastions mdy E%%I
ocour with phenylelanine, elthough ne data are availsble. _ b -
Cs Inhibitors. Of thé amino acids tested for their inhibitory effect el
on histidine decompositien, oystoine and cystine were mott effective, homo- o4
cysteine and methionins lafs protective, whils alaning and Isudine affordsd s
PaSEX ooiy mild protection (Table $), It can bs seon that at the higher pH of 9. TR
FE tho. destiuotion of histidine (experiments & vs. 1), as woll ag itn protete s ‘
?-“_ o tion by oysteine,; was groater than at pH 7. (Experiment 6 vs. 2.) pi i
w A : ' : ey
tz" S; . Sinoo oysteine oontains a slihydryl group and lecyetine is partially %—4‘_:; h
St {b/" : transformed into qysteine by irrodiation (9), wheress alanine and leusine do e%)
oo not qontein this group, tho results obtained are compatible with the idea of SX:
o i Rothnan et al. (3) that the protective influence observed is exerted by the Z'i—-&;%
RS sulfhydeyl srouwp. It is pogsible that the protootion affurded by homooydtine koa¥
g w and mothionine saiso arises from the formation of sulfhydryl groups Qurin A
Loadiid . Aot e NE_Stee. el I T g . L_‘_q_f
E"—i\"'_"u_é_" . Vllv#‘i AR A M YR . - R T - - m —_—
s, IV. SWBARY AND CORCLUSIONS S g
< A ; . L%,
o «;1 Quentitative studies woro made of the rate of destruction mnd convers A
N slon of ceriain suaine acids in aquoovs solution wnder vitraviolet irradiation, b
e o with and without ths influsnce of inhititors. The arino acids tosted twre ggﬂ“
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e w2 phenylalanine, dyresine, histidine, 4opa, ond tryptophons, ¥ath the e — -
RS I dietion lasting up to 180 mimutes. Thoir rolative stability wag chuwd by I

e tho observavion that ot 90 minutes of irrediation 95 por cont of tho hitile 2wl |
N O, dino, $¢ por cunb of tho tryptopheno, 27 por oent of tho dopn, and 18 por o wel o
C% T cent of tho tyrosino wers decomposed. Fer tho same timo peried, 20 por ’ccnt '

AN of tho phenylalanine wvas convorted into dyrosine and 1.5 per cont of the

e tyrosine into dopa. Of the exming acide teated, oystoino and eyatine 6::92%_&

ke the groatost protective influengs on a solublon of histidire. Homesysting

A, _ #nd pethionine aro luse proteotive while alenine and lsucino oxert oxly
IRAE £X%ght protegtion. ) - - SR _

L= e ogd . Theégo monsuroments should be oonbinucd with monochromatic uitravieldt
L A light and with oxaot detorminations of the abborbed enorgys
DR Thanke 10 exprooged to the BioShamistry Bramsh of the Isboratery fop e

: nsoistonso 24 thin project. ¢
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3&" Do Each valuo i an average of 2 oxporicents nade simuliencoudly.
AFE Foan porcontago differcnes botweonm pumlon o ¥ per conde
S . E €
2mino Aeid Anovat Tirp of Dogree of 1
Irradiatad Irradictod Iryadiation | Deoorposidicn|
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ST Tyrobino. : 0426 0 : 0 { - s
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Irradiated Irredixtod Irradiation | Tested for G?nmngon T
j 1 g 1 Minutos 1 par cong | e
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Fhgmylalenine 1 0.10 0 Tyraninae & Dopa. 0 ot
) Prnonylelenine p 0.0 90 Tyrosine & Depal 20,00 .
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